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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photocuring type epoxy resin composition which is low in cure 
contraction, good in curability, high in adhesive strength and is, particularly applicable to a photocuring type 
adhesive. 

SOLUTION: The photocuring type epoxy resin composition essentially contains an alicyclic epoxy resin and a 
bisphenol type epoxy resin as an epoxy resin, a photocationic polymerization initiator as a photocuring agent 
and an organosilicon compound as an additive. 
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OVZ-fri/ZwsttyV***)-* F«fe D fcS*Stt*«i 
SiJLTl^©T% S^3iS^»L J ?-r<. SMfbiRiltt 
fc#J»T?*S 0 Sfc, ex- (3, 4-x#*7^7n 
77^-h^{|fffl-r«CfcT% RIM 
tt^^fS Z fc^T't, »SI3fiS*lRl±"rS C fcA^T- 
#-So !in5>©S* - e^^;Wbex;l/5/7n'N*-fcr7'7 
**-9->f F43«fctf ex- (3, 4-x^~>77d^ 
7 SM- h ^rilfflf 3 c fc U\ 
Hfc*HB»*©«* ^ ^;Wbex;l/i/7n^-fe7^ 
Ft4H»eX7x7-;l/ASx#*'7af|gg^© 

[0 0 7 4] KaKx^+S^KttA^^M^Eiett 
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i4£fa±2#s©{cW8n?£3o trx7xy-;i/ 

7 -;Hx,f+ «>«}j|g*il£-*- § c £: T\ jg-B-tti- «fe o 

[0 0 7 5] £ fc, HJBSfett^HJgXjS+^SH&fcL 
T, WLtfe^xZ-^Affixtf+S/tflH, £77x 10 
y-;UFMx/K+'>#^ 7K^t£X7x/-;l/AiUx^ 
7iy-;I/y#5vfaxjl«*54»B, HSR 
ax#*^«UBi: LTI47 -y ^XttHB^RTSIttx** 

w-tMtmtm ■■ "fep**-r K2 o 8 5) . 

WKBfcx#*5/«W w-tMt^tm :EHPE 
) 3 150) ##wsn, cnet^LTffl^rts. 
u\ cft&H#£fctt¥H»x#*54MM:i:* 

5/«n»*axu, swslt, zg-a-x 20 

#*v'U8I£f#£>o l^tioTtt, S$tfftIHT'£jS14 
«S8Hfcif*8£-f*ci:fcfcS. ft^ c©#&* B 

[0 0 7 6] H^$fctt^@^eX7x/-;l/A 
fflx^S'XBfcLT, ffilAtfttfkS/i^tt* 1 0 0 
1 : X^*>'^S4 50-50 0, #1004: xstf* 
->S»8 7 5-9 7 5, miUfkfiESlYD-O 1 7 : X# 
7 5 0-2 1 0 0, YD-0 2 OH : x#4- 
is^m 5000-550 O^SjEVX^S/SaOH® 30 

) cn6H^sfe«*H»trx7xy-;i'ASx# 

* ^Hfllli kTX 7 x A §yx#* i/Sfflg £ 

7xy-;i/ASx#*s4mB«tiic»#LfciajBe^7x 

7-;UAS!x#*<78}|l§*jgAU 

*5, H®ex7x7-;l/AS!xji?*5/«tl!gfc 

[0 0 7 7] 3:fc, *««CfflV^&n*WfldWtt**^ 

A, vvifx 8» a/WK x-y^K fl. Elk 7 
;I/5x7A, S^l/ax^AfcHO&JIIII^fc, 7;U3* 50 
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7g, 7x7*^8, Ti/As**^ fi-^hi-h 
g, o -*;l/d?x;b7x7*^a^*g^LTV^«fl:^ 

If « J: tf /$ fcttirtlMB J: tf /S fcttfti*iMWi: iot 
[0 0 7 8] BuI2Lfe^^09^7;U5x7At±, 

hUxh^^7;l/5-7A, HU-fV^n#*S/7;l/5 
x7A, h'J7^^^f-;l'7x74 i v/7;l/5-7A, -f 
yT'nstf+i/^x h^i/7;U5x7A, h 'J 7 h+~77 
;b5^7A, hU7-feh^>7;I/5x7A, hU7r7 
^h7/I/$x7A, hU7^7h7;l/5x7A, hU7 
ni£^h7;U5x7A, h VW?uV*i- h7;l/5 
h'J77-b^;l/7-feh^-h7;l/5^7A, FU 
XbV7)\^tti7^)lT^hi- h7;I/5-7A, hU 
X^N+-9-7;I/^n7-fe^;U7-t h-f H7;U5-7A, b 
U7x^;l/7-th7-b^h7;l/5-7A, hUX+J-'Jf- 
;l/7;l/r r Ii^h7;l'5-7A, FU7^x^;l/VDvh 
7;l/5-7A&H#W5>ft3 0 cn5.7;V5x 
7 A{kfrtfcfc3tt«W*J: tf/Sfcttft«M3 *tf/Sfett 
toiciMSPK <fc o T S/9 7 -;VS«r^fi!c-r ^ Wr-r SRft 

So cft&OWH&JRffc^fHttx J|MStL<l42«JU: 

x#*S4(Mll 0 0M«Wfc3tU 0. 0l~l0li 
fin. §f£L<t±0. l~5a«SPOiSHT'SS 0 ^<D1E 

a-s^ o.ooi nMMomGte&ftftimwfflsz&ft 
ztvf. i o mm&zmz- stnxh js-^sb^o^t 

fc*>n?t3o 

[0 0 7 9] $fc, fi&)t*^7Ma-rjil^Ji:LTl±, 
{BAtf, ^Sffi3- Hx7 Aifi^SK^^shx^ A* 
§0*x«7AJa*Wf5Ci:fe-e*«o 5fS«3-Fx 
7A^tbTtt, 0U^to?'77x-;l/3-Fx7Axh7 
+7 ('•\>^7;i/^a7xX/u) h, i/7xXH/ 

3-K-'J'Wt7;l'tntx77x-h, 77x-;U 
H-K-7AA^7;Wn7^f ; E*-F> V (4- 
7-;l/7x-;I/) 3-F-7Wt7;Wn*^7x 

[0 0 8 0] 5?#S7;l/*x7AiSi:LTti, ffd^tfh 
U 7 x x;l/7;l/^x 7 A^+)- 7 /I/* P * 7 7 x — h , 
h u 7x-;U7;b^— i ^A'\^7;WP7>'f€*- 
F'J7xx;l/XW-^Afh7*X (^y^7;l/ 
*n7i-iW #U— 4, 4' -fcTT. [-77xX;U 
x;U*x*) ^7xx;V7;I/7-r K-tT7^-9-7;l/^ 
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P*X7x~K 4, 4' -tfX [5> (J-KKD+J/ 

-tfX'N*-9-7/l/*P7y^&*-K 4, 4' -£X 
07 (jS-tiFP^xh^vO 7i-;VX;Wt-t] 
*77xx;i/X/l/7-f F-£X'\*-9-7/l/;J-p*X7x- 
K 7- (7 (p-h/HOW x;!/*-*) -2— <7 
7a £;t/^**-9-7 h yA+D-7;Wu7yf ; e*- 
K 7- (-7 (p-h/W/b) xfr*-*) 

X -;W #u-K 4-7i-;l/*;l/#-;l/-4' —7 10 

7 x x;l/X/t/*x:t - 77 x x;l/X/I/7 f K -^^^7 
;l/to*X7i- K 4 - (p-t er-7f/V7i- 
jlftjltf-jl) -4' -5?7x— ;bX/l/*-*-^7x 
r;l/X;V7^ K-'\W7Mn7yf€^-h, 4- 
(p-t e r-7"?\>l/7xx;l/;&;W?-;l/) -4' -7 
(p-h/l^Ol/) x;l/twt-^*7x-;l/X;V7^ F— 
fl>7*7 (^>?7WD7i-W #1/— 

tf s ct&T-*t>\ c ft e. kress ft s fe ©-pa a v ^. 

fcfc**H*!IWaStt****cfcfr&, *fl»BWfctefc: 20 

[0 0 8 1] Sfe, #fc, 3?«fcX;l/#x$rA/7x7-y 
ffc77**7JS&gM&SJ03^ MttffcllS P - l 7 o 

[0082] 3t*f-*>a^M$&aijoE-&«ti, 
*>«iig i o ommmcttLT, 1-2 os*gp, »s l 
< t± 3 ~ 1 5S*sre&5 0 ia*ap*jST»*si:5i<b 

J88afi*Efcfc3o Sfc, 2 ott 

GUHMtm LTffifflf 5 c £7bW?&3 0 40 
[0 0 8 3] ftti^PJi: LTtt, «*fcf*;l/#-;Wk^ 
to, ftWIEftfcftto, ifiiJitfkto, UH-yf»^ 
77Mtffc777ft^ti, AD^yft^ Tftljcttfe 
HfcHftWSftS. ^ft&fcftif^ai^L-ni, 0H*. 
tf ^ yVJy* ?-;l/x— r;i/ % ^y^WVT'tiW 

x— r/k a, a-7^h + 7-a-7xx;l/7-bh7 

i / >io^y^ yiift ; ^y^/7 1 / 2, 4 
-^DMy'/7i7>, o y TV /1/£JS#1M 
?-;]/, 4, 4' -ex (5?**7l/757) ^777x7 
7, 4, 4' -^7 (7x^;I/75/) ^7*7i7y 50 
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#o^y77x77g|#^; 2—!rm\&*drV>h 

7, 2-'T77 , Plf;l/^*-9-7h7Sp<0f-*4 i "9-7h 
7SHW*; 2-*n;I/77h9*7 7, 2-^f;I/7> 
hv+7>H<D7>h^+7y^#*; N-/^;l/77 

y f 7, n - 7f-;i/7 * y f yf©7^ y f tsssw* ; 

a, a -7xh+77-fe 1*7x7 7 ; ^y7;l> ; 7;l/* 

b77 ; *yyby ; v?-)V{tG¥s ; wfy{k&% 
mtfmfznt)\ cft5fcis^*ftst)©"eH:ft^o $ 

fflttJt*^*7«*x**S4>f«HJSfil* 1 0 Ofi»0|3 

t Lfc^fc o . i~2o a«a3##-r 5 d i: T^m*' 5 

[0 0 8 4] ffiOSillJWfcLT, S*:i?y 

fk£to> 2 fflJM±o*»s*^"r s fl:£to*«aiq 

<ft*ci:J:»)IMHft**ift±*«*cfc«<^#*. # 
K 2««±o*«»«*r*fl:^«4: LTti, 7x 

7-;i^KafiWoiittao#ftLai/^t>o*ws l 

^ #yxxr;i/#u*-;Wk^ ^y*7p^7 
F7*y*-;Wb-&ft, 7x7-;Mt*»S*^-r*# 

y *-;Wb^ft, # y h # «; *-)\>m*mf 

*Ci:tfT?*So cft6fk^4lOS*«fcLTttx#* 
s/«B, )l£*^*7«^l!I»iW, ^in^i<D|g«^ l o o 
fi«33 L fc^fc 6 0 S«asetT> !tf$L<{i50M 

[0 0 8 5] Cft60fk^»©5^?*«:4 8aJ:, 
L<tt6 2tt_L S6t»SL<tt2 0 0W±"efe»3» 
1 0 0 OWTSSTSSo 

[0 0 8 6] $fc, *«WKffll^5ftS>f*7*ISSWi: 

AS, 7;!/5-7A^ 7;l/P^7AS, 
-77AS, ^^yS, XX*^fc«fctfCft5©g-g-?P£<Z) 

(1*) Ms Jtyfflm, ft*, IXE-300 (77 

*-*s/jR/W*7jiWBW) » ixe-5 00 cexv 

XS/IS7^yfiS|iJ) , I X E - 6 0 0 (7^ 
7, tTX^XM^/M-r*7MSM) , IXE-70 
0 (v^y^A, 7;l/5x7Ag^S) , IXE-8 

00 &)isu=.$L&/m>(*ymim) . ixe-i 

1 0 0 (^;V-77AS) §%*lf«ci:tfT*#S. eft 
©fci6{i:?i#^ft§o cft5tt*Jti, Sfctt&gfcfSi; 
[0 0 8 7] -r*M«BWtt, 3tt*f-*7*^BS!i&fflllc 
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L<li2M8B«fcD£<8S«W*}ft J: D L 

[0 0 8 8] ttgas*?T3fcafc&&teWiR»J 

W*tf, s^ys^;l/x-x;k 7*:/:**— ;l/2^y 10 

S—A/WV v-^l/x-^k 7;I/+U^^'J S'SM 

7o if U > U 3-;k7?" 'J *5>;I/x-f7k h y * 
d-zI/T'd/^ h u '>^/l/x— r/k yy-feU > h 

T?t>ffii^Tt>, S^LTffi^TfcAl^. Stfbtt* 

-/i/i/^p^tytyt^K, ex/us'irn'N* 20 
**^F**ffl^Si:ai/\ H^tTX7x/-;l/A§yx 

stress,, sfe, 2^fii±T-a&ni^ ofbtt^ette 

eX7x/-;I/AMx^^Ill OOfiMffiKftLT 

1 0 oaaapetT^s u\ coi^ 1 o ofirngp* 
m&vs(m<tVB<DZ<D$><Dftmimtu &mmmt>m 30 

Co 0 8 9] %®*rjm<t&8a£ LXit. tsm&ZV/ 
h 2/y;l/S*#-rsfk^*W5nSa 7/1/3*^ 

2/ y «fc tf /s f=«7 y -)it^>m^-r^m 
fjm<k£mtmm®mwk7)\< 5 - 7 -Mt^ti t 
« lt, tome * 0 x#*'>aflwwbtt«wii-r* to 

MJ7xx;U7x7*S'v'7:/, S?7xx;l/HJ;l/ 
^b^7y> i/*7xX;I/hU;PXh^>->7X ^ 50 
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X ^7x-;^>7n^->->7>', y^f;V7i-;V 
^^»7X ->7^7x^Hh*->^7X -7 
^ ^;k>V h v s>x h ^i/^ x 
i/^f^^i/^^^X (o -rhD^^;l/t 
*-7) h'J7i-;l/'>7>f*W5n5, "?;k*-*i/ 
> y ;l/gfc«fc tf /£ fctt a h ->'J ;l/g*WTS{b£ 

~7-(tert -7f-;l/^V*+'» ^7x- 

l, i-Vt+fr-fuVfWte^i/YV? 
xx;k>^X -7( 1, \-V**t-iWu\>)\s'\i\,** 
i/) i/7 i-;l/'>7X l -^f-;I/xfvk^;k*-4^>h 
y7xX>k>7X ^( 1 -^f-rt/Xf-;!/"?;!/**^) 
•>'7i-;^>7 X tert-T'f-jwW***;'* ?-;k77 
x -;b->7X tert - 7f-;W^W-4 i S' '>*^ ^V7i- 

©MftMtLTtt, ^yv"^;l/hy7xz;l/->7X ^ 
>^;Wf;^7x-;^>7X ^y^^^f^ 
7x-;l/->7X 7tf;H'J7x^7X T'nt? 
^h'J7x-;^>7>, 7-tf-;Mf-;l/i ? 7xx,/u 

+->-> , 7x^>'7>Wf5n5o CtiBtt 1 «t L 

■<i4 2»6U:oa^3R"efiM?n4. zvmmmi*. x 

**3/»Jli 1 0 OMgWCft LT, 0. 1 ~ 1 0 

SSSP> tt£ L < tt 1 ~ 5 S«g|3T'S3o 0 . 

[0 0 9 0] iKys/7>^LTt±, flfHAHTFE- 

jrs i t? ssns* y if LmtiLtttz # u 

[0 0 9 1] 

[fki] 

R 

"ff-^ "--(I) 

[0 0 9 2] (fiU nttlO tLhOSffc R ttTKJRS 
fcfiS^fe L < J±#g$£>7;l/*;l/gfc L < 147 U 

[0 0 9 3] ±l2-fl8i$ ( 1 ) T**$n3^iIL¥fe^ 
3 y V-f fe 3 4? y v-T* fe J: < , teO^jI 
LPffi^Ptfyv-T'&oTtlfffr&^o 

Oif"660»i6f«:^Ttfc, ±m<DS i-S i tt^fc 



.1 
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- [0 0 9 4] ftoT, aM8WOX#*S^»3R»M*T 

©HE 4: ft 3 -f * ft o rafcft* K SIMf 

[0 0 9 5] ±EH»a (1) (fOR*^» 

6-24 ©B& fe L < tt#B»7 U -/I^ S 

) S„ Cftfi> ±IB-I&3 (1) *©R«DPi2r*MH*.tf* 

[0096] cne^ge-a**, x#*s4MB i orom 

SffifcJfLT, 2Kt, 0. l~2 0fi*95, JfSlNtt 

i~5S»gi3T-s?>o o. is*»*ss©i§£*:m\ + 
[0097] ft^s, cc.fcsfttfys'^ytt* f-hy«> 

i»jtt8££TT?©RS iHCh ©jljcWTJ-vT'y y?* 

oTR' R" S i C It (fc£LR' , R" tizk*®? 

fcM^fi*WIW*«jiSi*»6, RS i HAC 1 (fcfcL 
fc, #U'>5>Ofi-&SH:, 5-1 0, 0 0 0£5>t{4 

io~6, ooosaTfescfcWifsu\ c^as 

{i, sRU'>5yoa-&fiAMS^li^ xsK*i/«tlB3R|B 40 
ftWeftlUtt: «fc o TWfb«"tt*«^, # U 
*»iRLte<<, BEfttttffiTf*. #U^^O«^ 

[0098] gfc, cns^u^vy^o^a^iRft 

&tt(4 300~400n mfcRiR*^ U 7J<£1^ >7© 
»»0?^«t3S^3 6 5 nmO^*Waftf<:!aiRLTB& 

l)4i;fc»fcl:x#+54Wi©«{lilttjii: LTf^fflfS. 50 
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[0 0 9 9] Sfe, Jta*»«?fc<fcr3T'>7>'-;l'S*ft 
riff LTOS/v^*>yy'J v7ft\&mft> 

tu ffl*ti3fc©J:3ftt>0jbW5ttS. 

LfrL. 7 5 / 2/ 7 > A >y 7 'J > ^Wtt * f-* yfi£% 

Et-r*©-?, m&iwsQs *»»*ttt*v>oT, 

^+v">7X |8- (3, 4-X^i/v/^P^v' 
)V) x^-;H> y ^ h^^i/^X y -y»J S/S^/l/**^ 
lf;I/ HJ * y -^>J ~> F+J^a e 

;l/^f-;l/i^x h ^^v-v y#©x^'>'>^ y 

tfx;l/ tTx;U h y ^ h ^ 5/ 

■>->7yf<07 ^ y ;v->7 «y y y > ^'J> ^ ^ h 

^f*'»7X ^f;Vh'Jxh^7X y-* 
Dn^Ptf;Uhyy Y^ri/i/vy, Y V 7Mn^f;l' 
h'J * jRS RSi (OR*) 

7;U^;US^U R' ttfiiaR»i~4gj£©E«$fc 

h y 7^a+->->7^WS c fc^T-tSo ftfe> 

[0 10 0] Wc, y-^y^;I/^2/ynt?;l/hy 
^ h*^'>7X y-^y->F+'>yaif;l/y^;l/^x 
F^->v'7>fiDx^->i/7 y* >y yy y ^Wtf 
<bS!x#*S/«f|g3Hj«»K:E^S n« t ft Cft-^f < , 

[oioi] Sfc, «fc»)iPz»c^Ptt*W<, i^>7/ 
-;l/S*^figL-^1-i/^ y -?y K+S/^n h y ^ 
h*-»7X i8- (3, 4-x,-J?4^>i/?D'N*y 

x^;I/ h y ^ F+'>*>7>*E-&-r* C L 
< , fiiaLfc^y-^S^Stt-ex^J^Ki: J: 0 
SJSL^f < . ifcX3j?+i/S^ofc46^x^«>© 

[0102] dne^^y^^yyy^iJc^spMii, 
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?%ti\ 3Wfla!xjl!*s4(HBfij«Hi©#tt* 10 OS 
MBfcLfcBL 0. l-l 0fi*8Stfff$U\, 0. 1 

asfis^fiTTSo i o fc, mm 

CO l 0 3] Sfc, cti5.">v>'*'y7 p U^iJi:MKg© 
tfys^i/fcflfffl SfcSfbffiiifciiftttiSi 

So Ef*tt*ft^ft©E^©att#x#*5/aMI l 0 
OSffiflfcftLT* 0. 1~1 0MMKfl?SU\i 10 
0. lfift$*iif£i:, »ftttffiT*«ft:ffiat»Sfc£ 
»K ftWftWSTt*. Sfe, l 0J!«H£jS;tS 

coio4] ffi&{mz-#*zs®ffimf&V5<DWigmmi> 

fbKTofitfilWffliJf, ftSIfbtt, &;!in^{iI{b1£^{biKSf 

So 

[o i o 5] s-f, 3BBHtgax#*s4«Barii!ft©*w 

4Um<> KfbftO^Bfitf&ffTSSlRft^** 

xmrntcimtc £ o a£ic©&*87;stf * 30 

[0 1 0 6] J»77^-*a7t4ii^OXsK*->«llgfi 

«*©jwauwrrA^\ w*.if*a~i so 1 ct-3 

0#-7 Bn<D«Btfff3?S«. MBWia!x#*^tt 

Co 1 0 7] a*, #y \* 7 &yt%?-*y m&Mte 

W«E*LT*0, «!fMW*»tntf, «*ttHtt&Lfc 

<<> s<> rawt#ai/\ sfc, cti6x#*s/»ifi 
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#*s4wwraei l < a#6g«©xsi«* ^tHgoE^ 
ttzmm s c * t^t- t So 

CO l 0 8] tffc^fcgarrsRHcfttffcfcS 

So 

CO 1 0 9] eWflSSa**?ffiS^>Wfl) *f§BJ! 
tt, JJ30BTO*»ftr*fca6tt«iW»Lfttlj|l, x 

X7x7-jHx^«, Hfb^Ji: LTftAlM-y 
SftMttffl, * ck < fe -f * yJHtWSWf 5 
CfcfcioT, dF»tt©fi»ft, (IIELI 

fiBjia©ffi«tt • ^^tt^a^s s^©^^{b 

m^W££14©&*J?S\ ®«tt©«^«^*?£ffl^5 

ns^sifbs^-M'j^mtBL, *^tcSofco 4 

CO 1 1 0] «SfieflW«n*x#*5^MI4:LT 
tt, Mx^kTX7x7-;l/Mx^^I§T'}i, t*X7 

x/-;uA§yx^^» 7;i/*;UM^tr^7xy- 
II, 7;l/+;Ht^e^7x7-;l/F^x^+->^fli> if 

X7i/-^S Sx#*S/«f», Tfcgslf ^7 x A 

Sx#*s^f»ftH3W^f5n«. malax** 
4: UTtt, m tf 4-7 aS©^«IIJK®5S^W 

i-aigsBax^+s/ft^fttf-^if stts «*tf y 

Fx 4-l£x;l/->^n^-fe>' ; &y^-9-'f 
K, (3, 4-x^v->^n^~>;i/) ^^;l/-3, 
4 -X^->'>^ U- h, kT7- 

(3, 4-x^i/i/^o^^>;l/) 7S^-K tf7 
- (2, 3-x,t°+v'^7n^y^;b) x—f;K 

(2, 3-x^+v'-6-yf-;l'v'^D-^+^;vy^ 

© 5 jut? 6 saiosiittJiflfifliSfcxsR+s/ss^n^ 
n i ~ 2ffl^-rsis««xd?*Mb^»^ff s $ 
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§ c t tfZ* # , if ©fb¥ ^Wft Jlttft if 

Co 1 1 1] **-fe*>as*wr«iBJBSx— f 

/WbafcfeflWTS £ fctf "P*, 00*. tf 3 3 
-tKn^->^fW*t^X 1, 4-W((3- 
x^/b-S-^^Mz^xn/^h*^) **-;W "<7-lf7 

-;H!x#* 5/»ettllSRi£x#* 5/*f»fc Jfc^T , ft 
7 xy-;l^x**S/«ftt*aB*^* c i: X\ U^itic 

) Co l l 2] ffii©x**S4B»i: LTtt, ^U-> 
*7;U7 ^ ^ii^-Xfi. 7x7 -/1/7 #7 -v 73/x 
#*S4»R *y*s>;bx*x;Ul!x3l?*S'«llk 7 b 

tt, =fi»£ttxsj?*$/8f» (CTBN, ATBNfti 20 
*$tt) x # 1 J7;l/+U'y^Un-;l/^x#+>'^!i, 
x— f ;Ux 7 X h v-^in e X 7 x 7 A Mx,-}?* %/ 

m ^7u^y^ig^oex7xy-;i/Aiyx^- 
• x>t°+-7^Si«ex7xy-;i/^{cit<. sfkittt^ 

CO l l 3] BUBSfctt^HJgx^^WIBfcL 
T, WI^{feX7x7-;UASx^i/MflM, ifX7x 
7 -;U F */mm, 7kM If 7 7 x 7 A IlJl? 

->if)!i§ (^-r-fe;Wb*ttH : ■fen+tH' F 2 0 8 5 ) , 40 
BW«H»x#*S4mB W-fe;Wb*tt«: EHPE 
3 150) fi^lfStl, CftSfeH*LTfflVvtfe£ 

ttxjj?*'>«llgi:S^fSO*^SLv>o S^fctfll*. 
~>SfII$mu r§8?f So SfcftLT, S£x 

t^ici^Tii, a?frjfis?s*stt 
^Ripjftif^fi^-rscfcti**. c©»e\ h 

«x#*S4»»4:«ttx#*^«HB©B*Jt»4IB£tfn 

50 
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CO 1 1 4] Sfc, *»Ktfflv^6ti*WtJWtt3t*f- 

4:tfT?f?S. 5f#K3-Fx7A«i:LT«, 0Ufcf7 
7xx;l/3-Kx7A7 L h^7. (^>?7;VtD7i 
x;W sl?U-K ->*7i-;V3-H-^W^7;W 
n*77x-K ->"7x-;l/3-F-^^W7;l/t 
n7>m-h, '7 (4-7x;l/7xx;l/) 3- Fx 

7ix^*-9-7;i/^n*x7x- narawsii*. 

CO l l 5] 5HHKX;U*x5riJ!fii:LTtt, 09*tf h 
U 7xx;I/X/l/*x7A^4 L -»t7;W-P*77x- K 
I- y 7xx;U7;l/*x7A^tr7;U*a7yf- J Er*- 
K f'J7i-^XW-^Arh7W (^>77;U 
ta7i-;W #U-K 4, 4' -tTX 077xX/P 
*;U*x>j-] ^*7xx;l/X;l/7^ F-lf X'vH^l/tf 
D*77x-h, 4, 4' -tf7 07 (j3-t FD+-7 
7x^X;l/*zt) v f 7i-^X;l/7Y F 
-ZZ'sttyfl/XuTVttZ-hs 4, 4' -If 7. 

(7 (jS-HFn+7xh^'7) 7i-;UM-t) 
:77x-;l/7;l/7-f F-lf7^-9-7^n*77x- 
K 7- 07 (p-F;W;l/) 7;b*x*] -2-^7 
7a if /V^-^+f-y F >"\+-y-7;^n7 T yf-^:^- 
K 7- 07 (p-F;W;l/) x/l/jfcx*] -2-^7 
7aif;l/^^-9->h^r hv+x H>^7;Wo7 
xx;l/) .t'U-h, 4-7xx;l/*;!/^-;l/-4' -7' 
7 xX;U7;l/*x^--77 xx;L/7n;U7 Y F-^+J"7 
;l/^-D*7N7x-h, 4- (p- t e r-7^;b7xx 
}]/%)],#-)[/) -4' -77xx;l/7;l/*x^--77x 
^;l/X;l/7^ K-^7Ma7^ : E*-h > 4- 

(p-t e r-7f;!/7x^ijMC-;W -4' -V 

(p-h)M>l) 77xx;l/7;I/7-r F- 

fh7+7 (^>^7;l/tn7x-W #U-h§*^ 

CO 1 l 6] cn5©3fc***7«£M#a«Jtt¥l8fc« 
^ffl-rsci:-?, «jgH<t3b^i:«:t). gP«<D^lli?i 

CO 1 17] WIC, 5fSfS7;l/*x7A^±3 0 0 nm 

CO 1 1 8] **^*>«^IW*«iJOE^«tt» x,K+ 
-7SHH 1 0 0 S«95K 3* LT, 1~20 fi»SP, $ L 
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<«3~i 5M*gPT'^§o i mm&Tm-v&z tmt 

8»»«^S4:4*o Sfc, 2 0ii 

anttffltwi Lxmtzz fcjtfwe**. 

CO 1 l 9] *5OTfcJflv>&n*-f*:/iiiHWi:LT 

77A5S, Th\-VUk. i?jla—VJJk y £;I/77 
A&, ^*7f^ X^R**tfCti6©fi^3MIFO«iai 10 

-f*>«SBW, ift** IXE-300 (7>f€> 

x/m<4*ym&0 * ixe-soo cexv^/ 

Bt^*>*WBW) » IXE-600 (7mx ex 
V^fi^/Pi^^MSSSW) , IXE-700 (7^ 
) *7£A, 7;l>3x£Ai&&&) , IXE-8 0 0 (7* 
/l/3X$A&/»^*7}ifSaW) , I XE - 1 1 0 0 
(#;l/77A&) fW^<:i:^t5c cW^t 

[0120] ^r*>M!BWtt, ^*^^*-a-gg^j{c 

L<tt2fi«».fc9£< 8M*»*i«, i»3»$L<{i 
fc«R»tt3WFAk4!), Sfc 8 MM£t±i: 
CO l 2 l] Sfc, tt8S3WfcLTtt» W*if*;l/#- 

;Wb£** ^rasesfk^ attftflfc n^fxawt 30 

£«K 77*Mm;:777*{b^ Anyyjk^ft, ftil 

7"p tf;l/x— r;K a, a-WF+->-a-7i-;l' 
7*h7x77*o^7vV78iSW* ; ^yV7x/ 
y, 2, 4-^^nM>y7i/>, 0— 
SJ&SK^f-;!/. 4, 4' -fcfx (7V^/l/737) ^ 
77*7x77, 4, 4' -ex (v'lf^T?;) ^7 

^yt.;/, 2 - YV7nt?;l'f h >'f©f t 4G 

*frTyh7*;ym<D7yh7*symw&; n-* 

f-;I/7*y F7, N- 7*^1/77'; F>907^U K7 
gfSlft: ; a , a -7x h *77-fe h7i7>; ^77* 

)i ; 7/M-77 7 ; *vy hy ; Vv-Ml&b ; ad 
1 0 OfiMUfcLfcit&fcO. l~2 0fi*S**fr*'S 
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co 1 22] «oaain«^LT, 

5hfjc2ffl«±©7kiHi*W'r«fk^**iSiiD 

<ftScl:J:»)ft«afi*lRl±«-&SCi:*^t«. » 
^4 3 ^2{iJ-X±©7j<^S^Wr-5(b^i:LT(±> 7x 

< , «*tf ftBsuftoms** uai/^ u *-;Wb 

h 74? U *-Mt£VSs 7x7 -JWfekaS*** *# 
U *- >WlrfMk # U h # 'J *-;l>5*¥tf 

s4W», ttiittvw&mm. <<*yffimiv>mmz 
1 0 0 mm® 1 Lfcint 6 0 smtm~F, l < a 
5oa«aiMT-e*a. cn&o{b£»®#?«4 4 8 

WJL ff$L<tt6 2«±\ *5K»SL<H:2 00W 
±T*& D> 1 0 0 0 WTSS"P*So 
Co 1 2 3] *^fc4stt«*ti*>rfmfc»i:LT 

a, iraiife «fc tf /* tcitrnmic iot-^y -;i/S% 

£$T3fb^ft**i2Jn?&D, Pi: LT7;Un*77y 
n^o 7;l/n+->i/';;l/Sfe«fctf/*fe{47U-;l/^ 

7;l/n+77 U ;l/Sfe «fc tf /* fct47 U -;^^77 U 

7i-;Mh^>->7>, h'J7xx;l/Xh^77v 
7, hU7xx;l/7n^7-7^7, hU7xx;l/^7 
•7;l/t+->'>7X hU7xx;l/7x7+72/-77, 7* 
7xX;l/hU;U^ h^77^7, 77xx;l/h U;Vxh 
+77^7, -77x-;^h*7>7X 77xx;l/ 
7xh*7777, 7*7xx;I/7*7n^77^7, 7* 
^ 7x-/^p* 7 7 7 7\ 7* >f/i'7x X;l/X b 
+77^7, Vt+A/V* h*77v7, 7^^;l/7*x 
h*7757, 7*^^;l/77x7*77^7, (o 
hP^77;l/^+7) h >J 7x-;k>7>fAW5n 
£o ^;l/*+77 y ;l/Sfe J: t?/S fctt a -*r h 7 y ;!/ 
»«*-r*fb^*o*#«l: LTti, tert-7*f-;l^;l/ 
^h'J7x-;V->7X 7-(tert -7*f-;l/"0l/* 
*7) 7*7xx;l/7v7, 1, l -7*^^;I/7ntf;U^ 
M+->hU7x-;V->7X 7*( l. l-7^^;l/7 
atf;l/^;l/*^7) 77xx;l/7^7, 1 -^f-^x^ 
;l"^;l/**7hy7xx;l,757, 7( l-^^;Vx^ 
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* •>'7iz;i/>'7X ter t - 
S^f-^xXjl/S/^aWenSo a-* h'7'J;l/ 

, /'f;i/^f;i/7i-;l'>>7>, T-fefvi/HJ 7xx;i/ 

s> 7 x 5 X ^ > W ;u 1- U -> 7 V , 
F*v/y7x-;k>7^W^n5 s c 

©fcfliltt, xjj?*->«f||g l 0 OSMWdtfLT, a 
Iff* 0. l~10S«gk ffSL<ttl~5fi«Wr* 
-So MMStfO. 1 SMftffQflttKtt, +#awt 

6 m\ 1 os«p*iS*. sxb 

[0 12 4] Sfe, tf'J^yiiLTfi, {WfcfcfTE- 

ass i TSsnsfcOjSLmffi*^*-**'; ^7^1 
tfens. 

[0 12 5] 

[ft 2] 20 
R 

••*<!> 

[0 12 6] (IU ntil 0«_t©S». RttTk** 
rcfiB&fe L < fcfc#B&©7;l>*;l/S£> L< &47'J 

jmstcizTv-jmimm. mm. <<*t>, wfy 
[0127] (1) -emsnziimLSMiLiz 

tt-5^yv-T*t3^Uv-Tti<, ffi©f£M 30 

i^t, c©£ 5 ^9>«:jtBai*$fct4irttt"ra c 
*4*r*. R©-£tfzkjRM?T*3«^fc*R^»£ 

©^-^©litjifCfc^TfcfC, £SI©S i-S ifS^fc 

oi/>Tt.ra«K«»rsn, s-csHMtsnT^y-;!/ 
*n*Kfc»*»*«it) cttc fetes LT*©#»tf 

9©ffiT©JSH i: & S * >tt*«» 
[0 12 8] S&fc, ±!B-|RS (1) "fORtflfaia 50 
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6-24 ©g&t l < mmw v -A** s 

5, CW4, ±EHRS (1) *©R©praFtfW*tf* 
o Lfc->57 -;M£zfcKS^fflSfc»S LT«I« 

T?Hfbs*s*^»fcfflJi«"&a«:i:*<-e*a. ens© 
iH^«»^ x^^bii ooMastftLT* ant, 

0. l~2 0a«»x ff$L<ttl~5fi«fiPT?fe«o 
0. 1 *ftffi£tt<D«£<ctt. +#fflWktftttf*Sft 

ttfc*saH©HB*4i;5*&^*s. ens 

# U 3/5 :/*©*tf|y-f *fc**tt 300~400nm 
fc!ftiK*^U 7kiivy7©iS«l©5-5at>?Sv^3 6 5 

-r§ 0 *x7Ats©«-«?K«fc94i;fciittx^^flg 

S<kdE3i* , r«C4:^7ffra. fifoT, 1#k:X/l/*x7 
i»*4:#fflf SCfcT?. S?£S©7fr£ffl^TJPJlT*&ft 

[0 12 9] 4n*»j»K«fcoT5'77-;VS** 
rictSfl^i: LT©->7>* >y7U >^W^*lf 6 
n, 0lJit^©J;54fe©*WSnSa ^77 

S. L*^U 757^7y*>y7Uy^M*^>'S 
^ffi«1-5©T\ SftttA^»), S^!SJSttB4v>© 
T\ jffSKttft^, ftf*WtttamW4-79>'*>y7 
U >^0Wfc LTlix «Atf, y U •> K^->7n 
h'J^b*-»7X )S- (3, 4-x#*v->^a^ 
xf-;U h U * h*^S/5 X y -^U ->^;l/* 
+v/7o^;V h U ^ F^^->7X y -^U *y F*iTf 

u^jvtrbi/x.v^i/yyy^'D^tfiri/i/yytiv 
7Vy?m, \£-)VhV?uui/?y, tTx;l/hU^h 
+i">7X lfx;I/hUxh+-7i/7X kTx;l/hUX 
(^-^h*-/xh^» 'yyy^W—jl'y^yjjy 
7U >m y U o^;!/^'>7n t!;l/ h U ^ 

h^i/->7>^©T ^ 'J i^y^yfi v 7'J y^"S"J, p< f- 
;l/h l J^h+v">7X ^f;H'JxF+->->7X y 
-^□n7ne;I/biJ^h^>->7X h , J7;l/^D^ 
^■;l/hU^h*J^>9>«©HRS RSi (OR') 
3 CS*, RttlfllStettZfflifiLho^ay^iil^jVB 

ift lt z^rnm®. i ~ 4 ss©s^$ fritfti&mvio 
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[0 13 0] «F{Cy-^U'>^;I/**'>yptr;l/hU^ 
F+-»7^ y - 9 V -> F * S/ 7n tf ;!/ ^ f-;l/^x h 

sx#**>«fiiififiR«iK:BB^nsfc*i;* j f»"r<, 8 

[0131] *9fln##j»teaTC<» .to^y 
-jV&tSE&L^W y -9 'J ^ F*->7d fcf/l/ h U * 
h+^y, /?- (3, 4-X#*«>S'*n'\*-> 10 

sjs l^-t < , s fex#*s/**fc ofc&fcxtf+v'® 

' T?1#df?$ U\i c ft 5 ^ 7 > * y 7 U > 4TO]©8ain* 

a, x#*^«ra i o oaagPfcWLT, o. i - 1 o 

11WSU\ 0. lfi*SB*i»£i:, JiftlSffiT 

[0 1 3 2] Sfc, ttfiHSEfcfTSfcfcfc^ttftSWJ 
So g|£tt#«!S9i:'LTtt> 

i/v?;l/x-x;K ^U->->";l/7-'J^ 

p-;1/^'J s/^;l/x— r;K *y9 a*v3?Vy&* 9 
S->li?9V 2/^;l/x— r;K 7/l/*U>>^'J S^rt/ 
x-x/k *° U 9 U a— ;I/S>if y fsJ/l/X— x/W # U 

o-^yo;^ h <J <f y ^x-fA, 9V*Vyh 
' y^ys/^/l/X-T^l/fcHtf^fSftSo cti^{±¥34 
Tftfflf Tt»» fi^LTffll^Tfefi^, ft*. Hffctt* 

x#*S4»K 1 0 OSfiSWuttLT 1 0 OfiMffiWTtf 

[0133] sft, a^r^sawjtBsta-rscfcfe-e* 

Tfe«tt»ftl\ cft&ft«SI«:ttifi»tt©»^t> 
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8&*3fteffi"R> C ft £ ©in? 4 p H 

fiUflfffllTffiliSns C JIFS LV\ W*tf, ->U 
A (R 9 7 2 : pH = 4. 0-5. 5, A 200:pH 
= 4. 0-4. 5m > Wtf-Zy (P 2 5 : p H= 
3. 5-4. 5, T 8 0 5 : pH= 3. 0-4. 0#) 

77## 3: L < , f*«C 1 ^ 1 #Cfi?tf 3 0 n mJ-XT 

mm<D t ©-ess c fcjbH$fc»$ u\ 1 1» w± 
fsaaw&»«3yraifcat)» MKSfbsai 
i^tc*ttsft»w L©Be±a**^* < &s B 

<Sft-r5*^ x#+i/^iii oofiwcjtu, i 

fr5fcc©IEHl*itf$?$U>o fflU 10 0fi»g|3^S 

feftSo ^©±> wit^fb-rsffiiRitc^So 

[0 1 3 4] ^9BW©g^fcSfcoTtt, 
8Cfc*«aSU\ Ztllb<D*lv7'Vy9%l<DMum 

it. ^mm<Ds.^ymmmmjm^ * o *# < «<b-r 

* l 0 0**35 fcLfcBB, 5SaaJttTA<»SU\ S 
[0 13 5] ffi<D?t»IiJi:LT, K^SE^feffifflfS 

WAtfUfl^ittt^uxf-i/ytt?, * 

?fcfeV>T«x^+S^BIOg!fbOlg. StijttOtiLfc 
x#**>«lig*y;Wb L, ^*tH UBihfcWTSfctt 
T'%<> «Rtt*«fb!f4lK(*#rSCfct»Tff, s«a 

jg^tiira^-&s^mtsSo x>K+i/^8gffi^©^i[ 



31 

St. 15 0, g£-L4^*£fctt^ JSfbffiJt^BTlSlfcL 

Co 1 3 6] cnswiH^ttyottStt'J^ir^OTeF* 

L<, £Jfcl /ittT"ff**ci:*<ttfc»S-Hr\ 

l jiW±T?ifc3»S\ »IHM£»#EI£fc4!3, Mfc 

[0 13 7] 4*5, H^fS^Dg-gifcLTtt, »* 

a lb&il©j54 h *» 5x#*s4ws i o o nmmctt l io 

T4 0SSgPJUT*W$H/\ 4 0M»g&£jg*.Sfci|& 

fi±#T?x**5/«»iEBric«i©^*tt^fflftt>ns. * 

©S£fc S fc -d Xli. n-ftffcf 5 fci&C =#n 
T?S«U WBftLTttfflfSCfcjWaSLV. 4*3, 
) cn5^7Y7-fcSSmmt0fffll7rffli^*c:fc 

co 1 3 s] ^^mmmmomnmrnrnmit. x 
«aattaBn?«j«*tiTi/^»^, «Ffc«fbweii 

CO 1 3 9] *©«, l!77^-*a7(lMCX^ 

->»IBffl«»oS{kfifi«Tfit\ 09*tf *tifi~ 1 3 0 
• CT?3 0#— 7BH, #£L<tt£iB~l 20* CT' 
6 0#-2 BP^fBHtfSfilT'&So 
CO 1 4 0] 4*5, 3K7h7^7M*ft>im 

»j*e£lt*d» jttB»w4**titf, m&imt&uc 30 

c©=fc?477*-*a7f *;:fc?\ *#Jf>«a*i« 

*4x-j;>yL, Tvaasfcfcsfc^sa&sfcffis. 

^3fc, gH#fc£oTM4§#, -flSfcffiffl? 

5fcffi££*l3fc©T?fi4l/\i 40 

co 1 4 1] m^. 77x?-vZ7j>ii±mM,m¥c»m 

-h (PET) , ^'J7fU>fU7^1/-h (PB 
T) , WDX #D7-b*-/b (POM) „ 3}?U7x 
xlU>x;I/7^ K (P P S) , #ijx-f;l/x-f^ 
b 7 (PEEK) , jHtt#yx7f* (LCP) , # 
U*-#*-h (PC) , ^143j?U7x-U>^->F 
(^14PPO) , #U7UU-h (PAR) , #»J7;t/ 
*y (psf) , 4?Ux-x;ux;l/*> (p e s) , # 50 
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Ux-t;1"T5 F (P E IK 4?U75K>T5H (PA 
I) , ^Ufh77;l/tDXfl/> (PTFE) , sJ?U 
(PI) , #U75yU^vU-f5K, HW- 

(ITO «S) ^IEIrJH (#y-T5 FJRElRlH) Zmttc 

CO l 4 2] WE*«fla!«ayiFfffl^WRI*» 7* 
U-yWJ, 7^7^y^-#©¥i£fcJ:9, 7^7f- 

<y77^;W>gf£©±fc, JISiMSifcSW&U ftHMP 
HT'7lx+^7-$-&5o ^©±T\ 7-?— 9— fcLT 

x7^y^»TfftlEbft3B«6, g*tis»Hi9© 

£, S/— >WM(f»©BIjeWftfcttStf 5 m*STfe5 fc 
tfcff fc&$?4#+ <y 7 , «RfW t£**fo ®BVa&k$L 

t fc <fc 0 >v ^fiawrauc 0 »S L < 

4(,\ 

CO 1 4 3] 4£, 7L-*3.7-fc&, S/-;WWfffc^ 
5 8* Rfc £ '>-;WW*©fflSS* 2 
A^o^©m, 7-57^>v^7^;VASffi^fe^ 
i!{t:$-i±5ISfc->-;i'^*f[fii777^>yt77^;i/AS 
^©ssgu^fc* ct?<fco u^u yfZff&oz 

So 7U^a7-©^fr^LTfi, mS5ft^ SJS^S 1 
3 0* C 2 ^~ 2 ^©iSHT'fe 0 , 4ifflt*«i«t* 
«fc t>*fil{t:gij#14^^]t f 5 , 60-110° CT'2~ 

3o»©«sia3b<»Ta-e*«o ftufbtt, ^-;ww 

* ©x#*2/»Jjg k )t*^ ^S^BBMJW fc ©^fkSJS 
*^»ff fro77Xf7^7-f;VAi^Si 

$-&5cfc^E*-r-5o ^43, iftifrawt, 7 

7*-*a7*ff3 2:fct,nrte-efcSo C© c !:5477 
^-+a7-r«<lfcT% fl!<b«i©5E«fBfilRl±fc*aiB 
■B6±^^a»#«lf^Sfe»lB L^M!fe«x-i;> 
fSH B B aAI5©7U®Sfc45fct/^aSt>tiJ§o 
CO l 4 4] OfeKfflD *«W**»ffi|fcJ:»)S 
BfcPttr*^ *SHBtt, iin5.^SSfiajfcl®S?nT 
fi?K?^ti5fe©T*tt4v\ 

<JHKfka!xjj?*s4lfJBBi«*>aTfc*v^T» rgpj 

fc r%j «fi«g2pT-£3o 4*5, ff6n/fc«SfbS!x 

co 1 4 5] (.mifc®x.#*i/mtemfflmmfi&) 
4*3, m&mt&mmm. mmmwrnLnu 

(i) Sfbtt: f77,S±tifliU KffizMWTfcT 1 J 
/cm 2 g^fPffiT'Jl{bLfct©^0, SS© 

»S<bLfcfe©, $fctiS®fc^fcot©SSt©^ 
A, £<«{bL&frofcfc©*xfcLfco 

2 OmmX 2 5 mmX 5 mm) ^rgtf (Sctfffi^ : 2 c 



(18) «fBB2 0 0 2-2 5 6 0 5 8 

33 34 
m z ) m> 1 mm/m i n ©Bg?ffl»&A,*riSiS*ill *O:50kgf/cm ! SLt 

£Lfc 0 A: 10-50kgf/cm ! 

G : 5 0 k g f /cm 2 -fitt, x : 10kgf/cm 2 

A: l0-50kgf/cm ! (iv)W<kffilW (%) : JtSfttCT, JSttavfi^ft 

x : l o k g f / c m 2 «T «<ffix**S4W!BfiJS*Ott«*a!ia U 2 * 

(iii) EEJ8#AJJra*SHK JB^TJHHU «{tiR«*tf 4%*}«OtO*0, 4% 

*^;l/*WWWI (8 0" C4h^3cfca : «±-8%*jROt>0*A, 8%*iS*St>0*XfcL 

60° C60%100h) ^SM, ElfWvUWafitS fco 

3OTfkfflx#*54»JIBCja*Oik«= (BttJtS/ftfcfcfcS- l ) X i 0 0 

• • • (2) 

[0146] c^us^i i ) Tsaasotm^aK^g^ * ~?m* i 2 j / c m 2 jsum^ iso* cap^3 o#t* 

#U Kt)£fctf» *BMWricTl J /cm 2 MM T> MfEiM7?j££fi^\ ffffLfclSIR** 1 twl 

T7$-**TW\3k&> 15 0° C3 0#T?S» fc. 

flgHSxtf+S/ttlBC 2V-fe;WI:¥aSl. ■fco+tf-r F2 0 2 1 ) 

• • • 3 4fi»gfl 

ex7 x f sx#*s4»K( ttftfun* m if -h 8 o e l ) 

• • • 6 6 MSB 

»*f-*^HttJW (JBMQM SP-170) 

• • • 5mm® 

ytm&ffl • Tsli/* UtV • ^S£;l/Xi^ ^M*a7 6 5 1) 

• • • lSSSB 

• • • 3fi«SI? 

[0147] (JtRft 1 ) U &5 9 KSBETkffifffcT 1 J / c m 2 figf* 

WflHr^MMb^tt : ^>^;Mf;^*7x^l/->7> |, 77*-*a7ift*ft: 15 0° C3 0#T-&« 

U «MEIMCiErffiKt£w\ IWBLfctt**aite^L 30 :/;H± l 2 J / c m 2 *mm* 15 0° CiPii3 0# 

[oi4 8] mmm2) Tammounzmm-s t, awaMcertticfti/\ ffffiuti5»**iii:a*L 

flgRSx#**>afilB : ^^;WkVf x;l/2/f n^-by**-^ F 
( ^-fe;Wfc¥tt» -fcn*lM F 3 0 0 0) • • • 3 4fi*g|? 

flg«£xji?*s/«Hi 

: £7. (3> 4-x#*~>>'^n^i';M ; 5 1 b/) 

(^•fe;Wfc*att to+t'f F 2 0 8 1 ) • • • 1 0ft«g|5 
e*7x7-;i/ASlx#*s4MH( JMffcS, KRM2 a i o) 

• • • 6 6sftS5 

cmmm, sp- 1 7 0) •• •smssp 

[0 14 9] (JtK«2) Wa^WJRft^ft : 2 SMttfc 77*-*a7Bfk*ft: 15 0° C30» 

icvy-ffrzftmu mtmm^mcm\ msLtcis m^yfMti 2 j/ cm 2 150° cans* 3 

[0 15 0] (HBSWI3) TEfiJS©tf»*±iafidc* WLT, MEIHli»ffitefl£l\ JMBUfciS***UEas 
B5±fC»ff U it) ^b-e, KETWWTfcT 1 J / c m 50 




(19) #Pj|2 0 0 2-2 5 6 0 5 8 

35 36 

( ¥J-t)Ut¥t±M. -fen*1M F 3 0 0 0 ) • • • 3 4S»g|5 

■m&fr#*>>mm ■ - ...... 

: kTT. (3, 4 -x#4 i 5'S'*n'\*S/;loi 7SM-h 
( frj-bMtt&tSL -tro^lM F 2 0 8 l ) • • • l 0M»g|5 

ex7x/-;i/Ai!x5i?**>ttfii( mmm, krm2 4 1 o) 

• • • 5 6SS95 

(Mmfbli* SP- 1 7 2) • • • 5fiSffi 

%M'r'fm<t&va : # u > (TEft^*) *m%=?m. 3000 

(TIK3©«/« (#*) • • • 2fi»gl3 

[0151] * WffiLfclg**^ 1 fciSLfc. 

eft 3 3 co 1 5 3] cmmm*) TEaaotmsawfi^ 

*U &D£fcH2\ »EE7k®TfcTl J/cm l M&f 
" ' (3) 77^-+a7Mft: 15 0° C 3 OtitlSm 

7;M4 1 2 J / c m 2 mm, 15 0° C 2N& 3 0 #T' 
[0 15 2] 3flS^WfcLfct.O*ffifflLfc. Ctl<Z>V>7McttL 

c frftmm. *u*?>( F3000) • • • 3 oscs 

: ex (3, 4-x^+'>i>^n^i/;M^U» h 
( ^>r-b;Wk^tt«L -bn^-T F 2 0 8 l ) • • • 2 0S*g|$ 
trx7xy-;i/A^x^s/^sg( ttftfun* 1 *■> , y l 9 8 o) 

• • • 5 ommm 

OMfbSL SP- l 7 o) • • • 5fift$ 

*fHr^*ffc*« : S^-Ctert - ff-fWh** 1 *) i?7x-)Vi/?y 

• • • 5fi»gP 

[0 15 4] (Jfc«0M) 77*-*a7fflk*ft: 15 0° C 3 0^T'g« 

5") J*7i-^5>*fi«L4^tt, Hi6£#J4i: y;Wil2J/cm 2 JSWSL 15 0° CjjQ$i3 0#T' 

fc^n^a i tc^Lfeo t, mzwmii&fo®.i<\ ffpffitfcis^* 1 k^l 

[0 15 5] (HJS0IJ5) TiHiSOtffl^I^ fc 0 8BBISx#*s4IK : **-;Wfce=;l^*n'vHs 

fcU 16 >> KE*«fl"fcTl J /cm 2 Jftl* $40 

#-f-fe;WL¥tt» ■fep+IM F3 0 0 0) • • • 3 4£ftffi 

: tTX (3, 4 -x^^^^n^iz/Mf U» 

( *V-fe;Wt¥*±Si, -butt* F2 0 8 1 ) • • • 2 0B»g|5 
Stt£*7xy-;PAfflX#*S/*fB( AE«m KRM24 10) 

•••46 fifigP 

0fl*ft«. SP- 1 7 0) • • • 5fi*g|5 

JPSfc^ft : ->7^ 77'J y^'J : tT h'jxh > 

• • • 2fi»g|3 
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[0 15 6] CJ*RH5) MWt4MK£% : ±E^5 



[0 1 5 7] C^S£M 6 ) TEiiOfM^ 

$U«D KEzWKTfcT U/cm ! Hi * 

MaKx^+ftfUK ^-bWtfai, -fen*lM F2 0 2 1) 



38 

77*-*a7GI{fc&fr: 15 0° C3 0^T'gg 
1 2 J./ cm 1 - JRUtifc, 1 5 0 ' - C 1mm 3 JO&V 



3 41 



tr*7x7-;l/ AS!x#*M 



B( ttftfuH*' VJ ttfi. It' 34 8 2 8) 

• •• 6 6 Eft 

%iJi-*>ffli&ffl (JBMftM. SP-17 2) • • • 5£»£ 

co 1 5 8] ofc««6) MWr^mtsm : ±iB'>5 

:/£ y 7U >?7W : y U -> K+S^n 
xh*'>^7>*ffifflbai^tt, *Bfi096 tlTOc 

^rSlfc^Lfco 

CO 1 5 9] (HSS0IJ7) Tffiffl«©»iS*«*Rg^ 20 



Hi 



• • • 5fi»g|5 
MEaWBTtT U/cra ! 

77^-+i7®{k^ff: 15 0° C3 0#T*g# 

7 MZ 1 2 J / c m 2 mm. 15 0° C MM 3 0 ftX* 

fee 

ax#*$^anB : t^-Mtv-fristu^-ty**^ f 

( ^"tM^tttL -fea+lM F 3 0 0 0) • • • 3 4fi*g|5 

: kTT. (3, 4-X#*:^>?a^s^>;M? L b:/) 7^-h 

( *r>f -fe/Wt^tfctt -ba^MM F 2 0 8 1 ) • • • 1 0fi*gp 

ex7x/-;i/Aax^>^ig( mmm. krm2 4 1 0) 

• • • 6 6fi*gP 

(MMftXL SP- 1 7 0) • • • 5 Mas 

• • • 3S«SS 

★^u is KEWBfftT 1 j / c m 2 mm 
T~y*-**ymt%fpr- 150° c3o«-t?s» 

TVWi l 2J/cm ! J89l*»» 



Co 1 6 0] UH8W7) MWr^mttfto : 

y 7U y^J : y U f F+^7o tf;l/ h U * b 

*i/*s?z/itvmLit»&ijM* mmm7 tmmi^y 

1 {c^Lfc 0 

co 1 6 1] (.ms&ms) TE&j&<D#n*iimm& 



1 5 0° CSnfi3 0#T* 
ZtiZVyfMcttL 



3 4M95 



trx7x/-;l/ASx>-}?+^Ii( Mi 



HUH* KRM2 4 1 0) 



6 6] 



ae«fb«. sp-i 7 0) 



10 



: jS- (3, 4-x#*S/$/*n'\*2/;W xf;^^h^>-/7y 

• • • 0. lfiagu 

CO l 6 2] CJtKSM8) %®trjm<t&® : UB*5 ->;!/) x^/l/F D * h*'>i/7y^LSiWt 
yfiyfVytm : 0- (3, 4-x#*->>'*0'\* 50 $mM8 i:H«fctf >7;M&tti!U SWBIMWFttlcfle 



<21) 1^2 0 0 2-2 5 6 0 5 8 

39 40 

[oi6 3] mnM9) Tm&f$.(Dttm*Mftm-£ zr>ut i2j/cm ! msm. 1 5 o° ctums o#-e 

*&U ISO MSMUJtari J/cm ! T, MIEI¥ffi^c^i\ JFffiLfcIS*** 1 te*L 

ft, 77*-*a7JSffc*ft: 15 0° C3 0»t»i* fc, 

( ?J-1zMtmm> -fcn*1M F 3 0 0 0) • • • 3 4fi«$ 

KX7xy-;UAS!:uiMr3/«HB( JMfl&L KRM2 4 1 0) 



6 6 



f-* ^HW&ai : ^SS?7 ;I/*x 7 AttSfewn 




OflSffcS, SP- 1 7 0) • • • 5M95 

wa^-rjRft^» : *y^7> ¥^?»3ooo 

(T12S4£D«^ (#») mtZitS®) ' • • 2 0fi«gP 

[0 16 4] «^Lfc 0 

[«: 4 ] [0166] mm i o ) T8aasottfi*«fpfi^ 

( 4 ) ^L, MO BfE*iKTfcT 1 J / c m 2 mt 

772-*a.7&<&kft: 15 0° C3 0#T«&;* 

temmmyzfjittimLrco 4&\ «ft«ae*ffl"9"> 

20 7;W±1 2 J /cm 2 RUftfc 15 0° CJlQii3 0#T' 
[0 16 5] att8099) Gm^JmitfiVa : ±f2#'J ^JSfbLfefeO*ffifflLteo Ztit>yy7MzttL 

JgSKX3j«*S'ttHlg : ^^Mt\£-fWy^\n^-^yt^^ F 

( ?J-kA/{t&tiM> -butt* F 3 0 0 0) • • • 3 4fi*g|J 
eX7x7-;l/AMx#*^lii( ftlWffcS, KRM2 4 1 0) 

•••66 £ftffl! 

OrMftS. SP- l 7 0) • • • 5fiSgP 

^m^mit^m •■ # u ^ > (nsg^j 3 t raw • • • 3 

: y-yus/F+'>7ne;I/hU^h*->>'7> 

• • • 3fi»g|5 

[0167] CJtrSffl 10) * fli U I£ *) Sfc-S* SE*«fl'fc:T U/cm ! M*f 

ffiKr**<b£ft : ±*aM«3-e«fflLfc#U ->7y 77*-*a7«fb*ff : 15 0° C 3 0 

U * b*i/i/y>Z&m LftVttfltt, ^S&0J 1 0 TVWi 1 2 J/cm ! RPJ^ 15 0° C ftn^S 3 0 

[0168] cmmi i) T%M&<ottn*ifktm& w rc. 

ms«Sx#*5/«Jjg : **>Uk\£=.)\/i'9u'\tty**V>( F 

( ^-r-fe;Wb*tt«t, ■tea^iM' F 3 0 0 0) • • • 3 4 MSB 

: ^7 (3, 4-x^>^n^->;Mfl/» 

( #j-t>Mtm*m> *.u**rj f 2 o 8 i ) • • • i oa»a$ 

KX7xy-;UAfflx#*^»«( te*fb8L KRM2 4 1 o) 

• • • 6 62*$ 



i°7i-;V3- K-^A^7;Wo7yf : e*- h • • • 3M£ R 



(22) 4$BB2 0 0 2-2 5 6 0 5 8" 

41 42 

: y-{fViy¥^>Zfu^)VhV^b^>^yy • • • 5 MSB 

Co -l. 6-9-] -omm-i i ) mmmimmmu-b* u msb-e.-m&kmmcr-i j./- G -m 2 _«-.- 
yjym, y-8 7 7) zmLx. m&mi itmm & 77^-*i7®f^ff: i so° c3oftx»m 

H£S 1 iC^Lfc. ft}3, g^{L^ft{± 3J/cm ! 7;W± 1 2J/cm ! JgJ»«, 15 0° C ioii 3 0 #7? 

Co 1 70] (Mffimi 2) TiBii§$<D*m*8£#*i£ t\ tuisfFffi^^^\ mmtrcm^mu^t 

U x^^iM/dcfe^f/co cn^^7Xffi±fcM* fee 

mm^^ymmi v^uMtmiwi, -ta^^f f 2 0 2 1 ) 

• • • 3 4 MSB 

t:77iy-;l/Aix^'>iSI( »fki/x;l/x^->ttS, Y L 9 8 0) 

• • • 6 6SMB 

0e*fb» SP- 1 7 2) • • • 5SSS5 

■ i/?-y*v7v y?m 

: 0- (3, xfvl/h h*^^ 

• • • 5fi»3R 

CO 1 7 l] (JtffiMl 2) ft*«K£ff£!$tt*iJ («£ **UU IfiO^to^ WBjdWTfcTl J /cm 2 figftf 
££& WR 8 1 2 0 T 3) fcffifflLT. ISfi&ffl 1 2 4: 20 ft, 77*-*a7Ift*ff: 1 5 0° C3 0»7«i 

ra*t-9->-/;i/*ffSL, wciMKFffieavx fpffib ^mm-yy'^mLtco ft*, jafbiRit*^*^ 

1 ic^ L fc„ ft*, S*S{fc&# a 3 J / c ?M$ 12J/cm ! M*fft, 15 0° CAni5:3 OftT* 

co 1 7 2] cm&mi 3) TvamvffiMtm*s6 x, megmismK®.\,\ wmhitm^mnc^L 
u *#*~ymmM&yB*mc 0 chs^^iiKi* fc 0 

( ?J*Mtm±M> taWK3 000) • • • 34fi»g|5 

: ex (3, 4-x#*>->*n'\*S/;l/;*^U:y) h 

( ^-C-HMtmm ■fen+IM' F 2 0 8 1 ) • • • 1 0«£g|5 
i«tfX7i/-;l'Aix^«( temftS^ KRM2 4 1 0) 

• • • 5 6fi*g|5 

QBMikSL SP- 1 7 0) • • • 0. 1 SJIS5 

WSHr<{m{tGto : f^vuvrv y?M 

: y-^yS/K+S/Ttik^l/hy* h^i/i'v^ • • • 5SM35 
CO l 7 3] CftKffll 3) »«S*;l/*-*i»ttHM *ft, 77*— *a7«fc*fl-: 15 0° C 3 o#T*&S 
£H*MI : Jfifcfctt S P - 1 7 0*ffifflL4V^fl. ®mumVy7)lZ{mLrc 0 ft*, 8BfbiRli*ffl-9-> 

tt> $ffi0!l 1 3 fcHtiKctf y://l/*fHKU ttlBM£ TVWi 1 2 J / c m' flMftfc 15 0° Ctum3 OftX 

co 1 7 4] mmmi 4) TOte&otm&attaft t, ifflrawrarffifctft^ mmLitmi&t&iic*L 

#U 9 KE*«ricTl J /cm' ★ 

( *v-fe;Wfc¥ttSl, -tn+tM F 3 0 0 0) • • • 3 Ofi«0|5 
Il^Sx^^^fli 

: t£X (3, 4-x^->^^D^^;Mf-Uy).7^-h 
( *V-fe;Wb¥tt» -fen*1M F 2 0 8 l ) • ■ • 2 ofi«3G 
£7.7x/-;l/ASx,+°4^>«fIi( «fk'>x;l/X^i/, YL9 8 0) 

• • • 5 OfiftSB 



(23) ttH 2002-256058 

43 44 
%®£M{t£VB : bVX (T-tl-JlT-bhi-h) 7;l/5-^A 

• • • 2fi*g15 

• • • 4fi*SP 

CO 1 7 5] (itmm 14) * 1BU BfitJ^fc-^ *E*fflfl'fcT U/cm 2 881* 

Wfc&JUft^to : FU7. (T-bf-^T-feh-^h) 7;b5 77*-*i7Stffc&ff : : 1 5 0° C3 0#T*&» 

mi^y^ji^imL, wsmK^mc^\i\ wmLtz 7;w±i 2j/ cm 2 m$r&. 1 so* c;&ni&3o#T* 
[oi7 6] (^ss^ji 5) TOBtfotrasiim* 10 t, wiaMcerttcav\ wffiMtis***ifc*L 

( ^>r-b;Wb¥a», -tra^-y-^ F3 o o o) • • • 4 os»gp 

• • • 6 Ofifigfl 

*r«&*rt:£»: hVX (x^;l/7-b^;l/7-bh7h) 7;U5x£A 

• • • 2S1S5 

• • • 6a»a5 

[0177] CJtn»N 1 5 ) fttt&flfcdtt : F U X 20* * U 5fi 0 iffffTki&TleT U/cra ! JRW 
(x^;l/7-b^;I/7-trh^-h) 7;l/5-">i» 2fiSgP0 77*-*a7SI{fc&fr: 1 5 0° C3 0#T*jg* 

«U BufSSFfffiTJafc^U^, ffFfl5LfcSS*«l fc^L TVWi 1 2J/cra ! J!3J*& 15 0° C*0ii3 0^T* 

[0 17 8] QfcKffll 6) TBTiJSOtJ8*il»iB'& T, MffiWfOttfffifcfiftv ffffiLfc*6JR**l fcwL- 

mm^^ymm •• tf-Mtv-fri/twstty**^ f 

( ^-fert/ffc^ttSl. -bo+tf-r F 3 0 0 0 ) • • • 3 4 S*gp 
eX7x/-;I/ASx>rH+->*Ig( »ftS/x;I/X#*S/, Y L 9 8 0) 

• • • 3 3fi»93 
H»ex7xy-;?/AS!x#*s4ifJB( M*fc& KRM2510) 

• • • 3 3fi«gB 

0fi«<tSS P - l 7 0) • • • 5SMS5 

[0179] umm 1 6) fl^HKfbamm *#u is wEwwrtT u/cm 2 ggi* 

lit'WR 8 1 2 0 T 3) £<£fflLT, 1.6 £ ■ 77^-*a7®Mft: 15 0° C 3 0#T*&# 

fe«**«lfc*Lfc. 4*, »»«fk*fftt3 J/c 40 7;Wil 2 J /cm 2 gUftL 150° CSn#&3 0#T* ' 

[0180] (.mmmi d Ttm^un^mnm^ t, weMs*at^\ MLfc^^nc^Lrc 
ffim&x.$*i/mm ■ t+Mtx.-fri/tu^tty**^ f 

( £y-fe;Wfc¥tt»l, -ba^-tNT F 3 0 0 0) • • • 3 4SM8G 

: l£X (3, 4-i^>i/^n^^Mfl/» 7v*^-h 
( £y-b;Wt3**fc§& -bn^MM F 2 0 8 l ) • • l OMmffi 

lfX7x/-/l/ASx#*$/«fJg( JMflAL KRM2410) 

• • • 3 3fi*gf5 



(24) 0 0 2-2 5 6 0 5 8 

45 46 
HJglfX7x/-;l/AS!xsJ?*'>ttfllg( %mtf$.m. YD-0 1 7) 

• • • 3 zmmm 

OSMftSL S P- l 7 0) • • • 5S*SP 

: y -ifV is K+S^d F U * Y*i/*s?y • • • 5 Mg|5 
[0181] (Jfc«08l 7) X*«»ft3!£*ftl (-fe* *#U Sfi 1 ?^^ WB&WWTfcT 1 J /cm' 
94 ytk. Y-8 7 7) *ffifflLT, USSCaJl 7fcW« 77 '*-+a7«<b*fr: 1 5 0° C3 0#T'&* 
fc^^I/ftffUU ttHMRrttfcflei^ ffMffiLfclS SSffitUW-^^I/^SILfc. ft*, 
££S 1 fc* L fc„ ft*, SfflEft&tttt 3J/cm ! 10 7>tt 12J/cm ! BUHL 15 0° C ham 3 0 #T' 

[0 18 2] Udfeffll 8) T«Mt©WB*«fffia T, WEIMi^*fcflei/\ ffffLfetSft*£lfc*L 

( £V-fe;Wfc¥tt&- -kP*-tM F3 0 0 0) • • • 3 4S*gff 
e*7x/-;bAfflx#*>>«fK( K RM 2 4 10) 

• • • 6 6fi»g|5 

OBMdcti sp-i 70) • • • 5S*$ 

ytmmm (^y^x/y) • • • ims 

tm*'fm{b&b ■ i/^ya v 7u ym 

: y - f 'J i/ F^i/^P fc?;U F U ^ F *^S/9> • • • 5 SCffi 

[0183] umm 1 8 ) mmmimmmi c*. u * * u as o £fc-&> WETMKrfcr u/cm' aaar 

-*>FR T B 3 0 1 8) £&fflLT, *fiS0!l 18 4: 77*-*o.7^{fc£:ft : 15 0° C 3 0#T«jg* 

fflmicvy7)i*<mu mmmfim^\ mat &mum-y7)i*{mLtco ft*, mummmvy 

fcSSJUfcg 1 t^Lfc. ft*, ttWBft&fitt 4 . 5 J TVl/tt 1 2 J / c m 2 15 0° Cfin*l3 0#T? 

/cm 2 i:Lfc 0 *4fiWktfcfe©*ffifflLfc. ztabVy^McttL 

[oi8 4] cuss^y 1 9) TWXBM<z>w&ziiit3m& t> tmEiwffi^ffifcset\ ffflSLfcie**ai k^l 

( PJUMtmm* -tn+IM F3 0 0 0) • • • 3 Ofi»gP 

: ^7 (3, 4-x^->->i'D'N+'>;WfUy) 7^-h 
( £"Y-fe;Wt¥tt£{, -fen+^-r F2 0 8 l ) • • • l 0fi«gB 
eX7x/-*AS!xtf*5/*«| (ttft^x^x^+S/, Xtfn-F 8 2 8) 

... 4 Ofi»g|S 

m}v*yxs-)i<m^*~y®M(im<m. krm2 5 1 0) 
. •••>, • • • 2 o£ft$ ••• 

V *-)l> ( U C C ttS, TONE 3 0 l) • • • • 2 0 ffiftgfl 

OMftSL S P - 1 7 0) • • • 5fi«g|3 

ftii^SiJ (MmffcS! : SP-100) • • • 1 MSB 

[0185] ummi 9) mwm.{tmimm (m* u x#*5^fKaa**iifc. cti*#-5x®±fc:«fc 

2V V«, Y - 8 7 8 - 1 ) LT> Hfikffll 1 9 £ ft U Ifi 0 iffEzMfi*rfcT 1 J / c m 2 Rift 

mmic^yy^imh, ttttams&tc^ awm, 7.7*-*i-7is{fc&#: iso° c3o#-e&« 

•fclS**« 1 fc^Lfc. ft*, ^«®fk^fftt 3 J / c aMEWW-^^l/tfffllLfc. ft*, fi£<fciK8*ffltf>' 
m 2 i: Lfco ^Wi 1 2 J / c m 2 BgW». 15 0° CjbQii3 0#T* 

[0 18 6] (Mmm2 0) TBB«Ott»*««B* 50 SiffikLfttOtfiiLft, CtlZVy/MzttL 



(25) 
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-(-^■fc^^ttSI* -fcn+IW F 3 0 0 0) 



3 4£ftflS- 



( ^-fc;WI:*a» -fen*^ F 2 o 8 l ) • • ♦ 

e*7xy->uAS!xsj?*s/ttfis( urn krm2 4 1 o) 



1 0] 



•••33; 

HJglf7.7xy-;bASx^i/^I|( jli«{fciJ> KRM2 5 1 0) 

- - - 3 3] 

(IlftI, SP-l 7 0) 

l&am (^yV73L/y) 
<< * ymmi (Mw&mm. i x e - 6 o o ) 
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